The PTEN tumor suppressor inhibits telomerase activity in endometrial cancer cells by decreasing hTERT mRNA levels.
Loss of PTEN expression is one of the most prevalent and earliest molecular abnormalities associated with endometrial carcinogenesis. Given that PTEN is often absent and telomerase is overexpressed by endometrial cancers, we hypothesize that PTEN signaling is important in telomerase regulation. PTEN expression was reconstituted in the PTEN-null Ishikawa endometrial cancer cells by adenovirus-mediated gene transduction. Cell proliferation was evaluated 12-96 h after infection. Western blot analysis was performed to assess PTEN status and phosphorylated Akt expression. Telomerase activity was determined by the telomeric repeat amplification protocol (TRAP) assay. hTERT mRNA levels were assessed by real-time RT-PCR. Ishikawa cells were also treated with LY294002, a PI3-kinase inhibitor. Infection of Ishikawa cells by replication-defective recombinant adenovirus expressing wild-type PTEN, but not control adenovirus or adenovirus expressing lipid phosphatase defective PTEN GE mutant, inhibited constitutive Akt activation and suppressed proliferation of Ishikawa cells. Infection by wild-type PTEN adenovirus, but not control adenovirus, inhibited telomerase activity 24 h after infection. This inhibition of telomerase activity was parallel to decreased hTERT mRNA levels. LY294002 treatment resulted in dose-dependent inhibition of Akt activation and cellular proliferation. LY294002 suppressed telomerase activity and decreased hTERT transcript levels in a dose-dependent manner. Our data suggest that PTEN may regulate telomerase activity by a novel mechanism in which inhibition of Akt activation by PTEN leads to decreased hTERT mRNA levels. Thus, loss of PTEN may allow endometrial cells to continue to express high levels of telomerase activity, facilitating the neoplastic transformation of the endometrium.